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PROBLEM TO BE SOLVED: To provide a method for efficiently producing an aromatic carboxylic acid 
without a particular reactor or many production steps. SOLUTION: The method for producing the 
aromatic carboxylic acid is characterized by obtaining the corresponding aromatic carboxylic acid by 
oxidizing an aromatic compound having an aromatic ring linked with an alkyl group or its lower 
oxydized group with oxygen at 120 deg.C or more in the presence of a catalyst constituted by an imide- 
based compound having a substituted N-cyclic imide skeleton shown by formula (I) below (wherein, X 
is an oxygen atom or a hydroxyl group). A metal compound may be used as an auxiliary catalyst. The 
metal compound includes a cobalt compound, a manganese compound and a combination thereof. 
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(57)Abstract: W^M-^ 
PROBLEM TO BE SOLVED: To provide a method for 
efficiently producing an aromatic carboxylic acid without 
a particular reactor or many production steps. 

SOLUTION: The method for producing the aromatic J} 

carboxylic acid is characterized by obtaining the Q 

corresponding aromatic carboxylic acid by oxidizing an / V 

aromatic compound having an aromatic ring linked with C N ^-X ( [ ) 

an alkyl group or its lower oxydized group with oxygen at ^ q 

120°C or more m the presence of a catalyst constituted ^ v 

by an imide-based compound having a substituted N- 0 

cyclic imide skeleton shown by formula (I) below 

(wherein, X is an oxygen atom or a hydroxyl group). A 

metal compound may be used as an auxiliary catalyst. 

The metal compound includes a cobalt compound, a 

manganese compound and a combination thereof. 
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* NOTICES * 

JPO and INPIT are hot responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1 ] The following type (I) 

[Formula 11 

*° 
c— c 
/ \ 

\ /l-X (I) 

c -\ 

it be the manufacturing method of the aromatic carboxylic acid characterize by oxidize the aromatic 
compound which an alkyl group or its low hypo — ic acid-ized radical have combine with the ring by 
oxygen under the temperature of 120 degrees C or more under existence of the catalyst which consisted 
of imide system compounds which have N-permutation annular imide frame express with (X show an 
oxygen atom or hydroxyl among a formula), and obtain corresponding aromatic carboxylic acid. 
[Claim 2] An imide system compound is the following type (1). 
[Formula 2] 

Pi >«X (i) 



R 

(X shows an oxygen atom or hydroxyl among a formula.) Rl, R2, R3, R4, R5, and R6 are the same - or 
- differing - a hydrogen atom — A halogen atom, an alkyl group, an aryl group, a cycloalkyl radical, 
hydroxyl, An alkoxy group, a carboxyl group, a permutation oxycarbonyl radical, an acyl group, or an 
acyloxy radical is shown, among Rl, R2, R3, R4, R5, and R6, at least two may join together mutually 
and they may form the ring of a double bond, aromaticity, or non-aromatic compound nature. To the 
ring of the double bond, the aromaticity, or non-aromatic compound nature in which at least two joined 
together mutually and they were formed among said Rl, R2, R3, R4, R5 and R6, or Rl, R2, R3, R4, R5 
and R6 N-permutation annular imide radical shown in the above-mentioned formula (1) - farther 1 - or 
two or more pieces are formed - having - ****-- the manufacturing method of the aromatic carboxylic 
acid according to claim 1 which is the compound expressed. 

[Claim 3] The manufacturing method of aromatic carboxylic acid according to claim 1 using metallic 
compounds as a co-catalyst. 

[Claim 4] The manufacturing method of the aromatic carboxyiic acid according to claim 3 whose 
metallic compounds are a cobalt compound and/or a manganese compound. 

[Translation done.] 
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[0030] ^JS-ft-^ft^M^Jk iTti. Mitt'. 3 

^h. S^3^";uh. Hflsayt/Ph. MKs^h. ffi 
Ka^K y >-K3A7H-^t'<7)teffiHt^!fe ;'»»3 
aVUK 77Ty®3ys;;kh. Af7y yK3AVPb^ 

mo 2 fixte 3 ffi^3 > \> Mt£» k'^tf ^ni> . 

A. BMf^7^jUv (Sft/^i/^A. JS^a'^v'^. 
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tcWMWkitSya ; rt+iW kr^iVT* hrF . a* 
7 v;l/7-ter/U7-te Y-tVts: £<7)|gf*:^<7) 2-5 «W ^ 

it? tt-^t '* i> t K&mm^ i 
[oo3u ^mit^mmmn, mm. mm $ 

K-ft-g-ttl^KcWUT, 0. 0 0 1~10*;k if 4 
L<i40. 0 0 5-3*/l«-e<i>&, ^«-fb^ 

JfO. 000000 1-0. l^k SfSlXiiO. 0 
0 1-0. OS^HSBtC**.- 
[0032] *»BBfti % t fc, fi!j«j«t LT , 4-&< 
fc 1 1 OCO^IS^^ Lfcffl»« 1 5 J&Xte 1 6 JStc 

-4*>tX-mf£Zixt:Wk&$:m^Zti>T'ZZ><, 20 

[0033] mmtmrnzti v vc , jsn&n 1 5 asatt 
n, p. as. sb. b itf-s&tit. mmie 

L^TC^t lT(i. N. P. As, Sb. S#W£ 
*l. ftiZ. N, P. S*if«tjBF*U». 

[0034] mMltmm^z&StZlfflMMi. s 

; #£4*14. MSTkSSi: LT(i. *t;K xfvk ? 30 
Dt;P, -fvrnhVK 7'fvk -fV7*T/k s-7*f- 
;k t-7>;k 'O-f-'k ^i^k ;T?T/k f*^ 

^&fc'tf>SSit»l-3 0fSg M&L<\$mm\-^2 

>-fvk ^^o^df^/^t*O|»»3-88Sc0fllS. 
sWWfcWRE ; 7i^;K t7 r/W^ if OiftS^ 6 - 1 
4 8«03l«Kftft*S&£$r £'tf^f£>til> . 8Mb** 

mmix^xh^mmmttx. mm. Anyy 40 

if. 7/1-3 ^v-*. 7'J-/l/:**i'g. Ty/l/t^-yS 

rnxfi^SEm^^^-f^s. x.rya. -has. 5 

f&X(±*"=B$7Sy*. 7/l^/« *T/k 
/PS. 7U-/i^i (tfiRtf. 7i-;k -fy^vsfc 

at, mm-3on$.<7>T/u*rti>£. mm~~i 
4n%mmm&mm{mz. 7x-/ummi-7 50 
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[00351 neirws^ftsm^Mi: lt , wiiry 

nun. h'j^-^^M^/ury^x^A^Di; h\ h 
i//i^)> ; ^f-;P7y ; e-'>A^D'jK^^w|g4^7y 

*^A?D!J h\ Sy«jE-ti.H4gi7y ; ex'7A7" 
®4^7X ; £X'7Aig i ^^l/e^'JiZ-^A^D'J 

F, ^-ff y^tfii^x^A^o'j ^f-;^y>j 

^.^A^b D H^f<0^®4JS7y ; e^'yAtfi^i:>' 

*»f^*is. 4fc. ^mt^~^Am<DMwmtix 

X*-<7A?n'J h\ hl»xf-;U7xx;^X*-i7A 
^d'J K 3 5ri:'^4iS*7.*^'7A^a'J H, JllXStJE 
-r4^4a*X*-->A7oS H^t*<0, D yJK^t4 

3Wf^*i*. ^a^^^x^AJgco^Mt LTti, K 
U xf- - -7 A A*i?Y* Xj-)U*Jy x xywx;P 

^x^A^^yH^fco, ^*?K?t3o*>iltfbJc* 

3l^*g-&LfcX^*x»7Affl^f *W<oil4. 
[0036] flre#mi(cu. 

Jg, x^yx^vKig, *?fyx>ut> vw§l. Ft 

(f. C6-i 8 7;!>Jf;^^*ygtJS) j'O-tfy^^y 
p-f;uxyx/^yK*l, T7^uy^*>' 

y^Jg^ m7)V*)\&xw&Zlxx ^x i» X ^ 

7V-)\sX)\,*VW& Ce- 187 IWV-7V 

[0037] ^vmnmrnu, mm, mm s m 
ik&b 1 ^Mzn lx. o. 001-0. 1 * /i/gjg. 

ttZKHQ. 0 0 5-0. OS^l^Stt*!.. 

[00383 it:, mmmt tx. m$t 

mm, P Ka2 (2 5'C) HT^ft**) Srttffl-f 

#4ix4„ »a<?)*effljni. Htrte-f s m^mi^iu 
izntx, mmo. ooi^vungx'foh. 
[0039] *mx'it, $ t>iz, mmt ix, %^ 
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i i 

z t i> h . wmaumsi Ltctux-umtt 

thit^tyWVtm+Mt IX. Mt7/Kn7-b h 
y, I- 'J yyM-aPIL ^y^7^n7i-;^b 

vntii. zmt&foomm, mm (wt) i 

[0040] *jwB"Ctt;*rtt£s vi/tiiwtSL 
m*yit*j\smmmz#&zitxi>£\\ zco^o .10 

$ffi? ( mm., m-9 nn&$Mmt% t' ) , SiMMfe 
(ifiKffc**. t-yf-rt^t HD^/^dfv-K (TBH 
P ) ^cot F o^/M"* v K^rfc ) . «HX<iffiigl^ . 
L<tt**i<5><0<g. ZiHfcS*. ^yX7^tK*o 

SBl*;^y«as*ttt«iB-r«7;i'7 f t H*4f ) 

a 5 vrntsmi^Mzwix. mmo. oo i~3 20 
[oo4i] [jfm&zTiv^mxmnwmm 
ttx. mmfcT>v*i\&x\t*mi&w!L 

■1~6« (#£L<til~4<@) *§ST'&I>. l£5r#J£ 

[0042] friejrswfctt. ^y-fe'ys;?. 1-7 9 v> 

m, 7-fe77f-yygt 7xi~yh\/ym. Tyh?* 30 

ym. ^vymc^mmmmmwyym. 

rh^V-^iS, JvttW'-tU. 

«, +7Y->m. f y 4 

-**y-i, 4-vt KueyyygL 2-^v- 
1, 2-y*t Fntryy-ygt K\)jnsym* ey$y 
y^l. vy'Jym. *;vy&. 4-^y-4H-t 
7>S, 2-ttv-2H-V7ym, ^yv'yyy 

ynSL ^yyyygt 7^7y>S, 1. 8-77f-y 40 

j/*yiS, 7?'jy*Vig, 7i7**>m ^D^yig^i;- 

BWL$rv«Bfl-C8* (H*tf, JiwM*df*7W 

S, ^nyyjl?. tHD^j/y«. TiV^^m. 7 

f&Ts/a. - burnt') z^ix^xt>£<. * 

\>\ 50 
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[0043] mmmw&&Lx.7>v*)\,mi ix 
a. mm. y^/k x-?-/k rotr/k ^yrnt 
yk y^/k Avy-f/u. s-7>/k ^yf-/K -f v 
^yfvk 'vafxvk -fyv*y/k 'vrf-yk sf^f- 
yk 2-x^/kv*y;k ?>s)Vg&Z<m\ &XfiS& 
2a7;^yuS*>W^*iS. iitfe^+Tt. Ci-4 - 
7;^^ x^-/|^ -fyratykg 

& t'<0 C i - 3 7)V*)Vmiffi i U \ 

[0044] mi7)i*)v&<7mkmmt \&. 1 aw 
^sji^a^^'K^ «wic t x\tmt 
zhx^^mmmmmi. mm. 

y £ Srfl"f-S7y^yua^i:** { ir* fxl, . 
[0045] HiFlEt Hn4fi/7/^;U«t LT, «i 
tf. hHDJfv-^f-yl/, l-tFD^fj/if^. 2-h 
h'odfxx^yk l-bHn^VrntfyW, 1-hKa 
*t : y- 1 -^f-yPxf-yk 2-tHP#^7oeyk 3 
- 1 Kn df i/To hVP- , 1 - 1 H odf v-7*f-;i*jr t>' 

mft>ti&. ■fc)V$.)V7iv*>v&k ix. mm. *yu 

SyM^-yk r-*yw<yux^-yk 2-^Syl/xf- 
yk l -^yPSyprotVL-a^t'^ff^iis. jj-^-y 
S**1-§7y^yuatLT. ffiliar, 7-fef-yk rn 
f:txyk 7^'Jyk ^y^y-fyk ^-ty-f^^ 
t'oHI»ffll7xyi^*W5ix-&. ztihco$Xi>. 
d-i7)V^)vm mz. c 1-3 7yMf>ug) fcWiStS 

[0046] Hirld7yu^ykS^-?-<7)ffi^lg^«ti, £J6 

[0047] ^#^^7yw^y^X(±-e<7)fi^K€«* { 

(?*y) . n-ro^KytV, o-^uy-yk 

.'m^^-vy-/k "p - y uy-yk o - >vm ( 2 

-^•fy^,l>#K) . m-hyMyH? (3-yf-yi^,f, 
. p-b>V4)VW. {4-X*)V&&mWl) . 4- 
?na-i-^f;Ky*'y, 2-y h^y- 1 -yf- 
y^y-t'y, 3-y h^y- 1 -y^-yu^y-fe'y. 4- 
^^-i-^;K>ty, 4-xi>jfy-i-y 

^-y^y-tfy. 4-^f yroTK^f i'- 1 -ytfK^ 
y. 2-7-feF^y-i-^f-y^y-tfy, 3-7-feh 
* : y- 1 -yf-yp^y-fe'y, 4-7-t h^y- 1 -yf- 
yKy-tfy . 4 -rotr^/kt* y- 1 ->fKy 
•fe'-y, 4 -^•h^y^y^r.;!/- l -^f-;^y^>_ 
4-ih^y*W-;i'-i-^f;Kyt>, 4-7 
5/-i-^f;Ky-t>, 4-y'yf-;ur sy- i - 
^f/kyty, i-yf-yu7yyyy, 2-y^7 
7yyy, y^7y K^-fey, ^yy>7yi^3-;k 
l - t Kn^fyxf/Ky-fe'y, <yX7ypf't k. 7 
-bh7xyy, rot^7iyy, o-^p-K^y^y 
X7;kr t h , m-ij ivx* y ^ y X7yi^r t h\ P - 
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#/l/,-Jfdf i/KyX7>W t h\ o - h Ho^fy^yXT 
;l/rhh' N m-t b'pJfy^vXTifth', p-tF 
D^fy\yX7/L-ft F, o - t FD* y^yyvi^/u 
m-h Fa^^yx^r^n-zK p-tF 

i>, 2-.*f-^tryyy ( a-frjyy) , 3-.*f- 
tVWVS (/3-t"-jyy) . (r 
-tfayy) „ 2 -xf-;l/tfU^>. 3-xf-;l/t*yy* 

y, 4-x?vPt°yy'y, 3--f vrobvi^t-yi/'y, 

4 y ' 5 - * > F-/k 7 

-fay, N-ffl^XJilSg^- 3-^^-4 -t 'J 
F > , 2-^oo-4 —^^r)V\l >J i/Vtc 

ft; o-^yyy, m-^y^y, p-3-yyy, 1- 
xf-ji^-Xf-rt^y-tfy, l -x^-;u-3-^f-;l' 
<y-t'y, y^ y/Df/Ky-t'y, ^i/VJ-iv m 
Hi. 2, 3-^^VJ-)V, 2, 4-*yw-/k 

3, 5-*yw-/i'&t') ; ft-^'(6-fyrD' 

tVP-m-^U-V'-^) , p< f7KyX7/kr t F (F 
^T;UrtK) . S^f-Mfelfflfe (Mill 2, 3- 
«**/HBBSM. 2, 3. 5 

8L 4. 6-y^f;My7^H, 2, 5-^f-;U 
rU7*;HL 3, 4, 5. 6-fh5?no-i, 2 
-y>f;K>-ify. 3, 4, 5, 6-rh77'o^- 
l, 2-^f-^y-fe'y, 2, 3-y^-f;i^xbQ/< 
y-fe'y, l, s-yxf-zw^yy. 2, 5- : J^ 
/k77?yy, \?A V7 , ot°;^7^u-y, s^xf^r 
yh^-fey, 4, 4' -^fR^i-zk 2, 3- 
y'Xf-^tfyy'y (2, 3-^f-x'y) . 2, 4-^ 
f/l-eyy'y (2, 4-/W-y'y)\ 2; 
tyy'y<2, 5-;H-y'y), 3. 

: J>(3. 5-;^y'y) . 2, 6-y>f^t'Jy> 
(2. 6-)W- s J» , 2-xfyP- 4-^f-^hTUv 
y, 3, 5-y7f/P-4-tD> > N-®&X(iitfi 
ft - 3 . 5 - y'X 4 - f ij F yft t«05f SBSt 7 

ft; 1, 2, 1, 2, 4-F 

lM?-/i^y-t'y (ry-rf F^xy) , 1, 3, 5-F 
'Wf/K^l^yfl/y), 1, 2, 3, 5-t 

F^xfvi^y-fcfy, 1. 2, 3, 4-f F5;**;i^ • 
y-tfy s 1,2, 4, 5-rh7^f-;Ky-bfy (fi 
yy) , l, 2, 3, 4, 5, 6—\df-t^f-;^y-b' 
y. Wf^^7;l'3-;i', y7f;K>X7^ 
ftF, 2, 4, 5-FyXfvl/9c,ft#lL. Fy.Xf-;l/ 

7y>7-ty. 2. 3, 4-MM^tryvy, 2, 

3, 5-MJ*fyHf!;s»\ 2, 3, 6-hUp<^/U 

eyy;y, 2, 4. 6-Fyx^;M;yy>&fc'<7)3f# 
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[0048] *»B*0tBiacJ:iUf . 5r#«££L 
T ^6 7^dr;l«X«i-?-cofS»aS€S*^!l*«t < KfcS 

y » ( * j i})\>x >®xn# y # y® ) ■ #4j*t 

'vy-tfy, <yX7^rth\ £ft<oOi&£ft^ti£ 
p-^yi/y, p--f VTntVUWl'Xy. P 
10 - y'-f yru tr/Ky-t'y . p - yivtivt t f\ p - 
hWWH, p y<.yX7^rfc F\ £*i4> 
<?)W^frtz\i : f\'y 9 )Vm.\ m-^yyy, m-F/P- 
7H-TtF\ m-^/l/^y^yX^ft F\ iit^ 

co^ft^fe^ v 7^;ws ; ry-Y h'^^< y, y'p<f- 

ft*^iib yxy >y Ms ; r j.y y; >'Wf;KyX 
7^r t H s h y ^ ^yHK*#K. i*t4>«a^Brt»t 
lltn^ y y h|g ; 3-^^/^y y y^^(±3-af 
y y y^^y»*»**i^*ijR* J: <'f*fe*i* . >s - e 

20 3 y y*»felix3f-y»*s^4,it5. 

[0049] *»BWi. 7/1^1^ JUi*«0{£ 

[0050] [g»R] i^t LTtt. '^ttBBBa^ 

30 asfes-rctiv^ iawffifflstt. am^aaKi-j 

±(Witf, 1*;W2U:) . tF*L<lil~100* 

» ■■ -'HH S *G8F* L <"{i 2 - 5 0 *^gJSf«> l> . 

[oo5i] [as]' Kmm&ey&Grrx&iw&T 
■Cffitafc*. »*KfcLr«; Witf. ^y-fe'y^rif^ 
fMtttS;y7DD^?y 7oo*/PA, 1, 
2-y;oni^y y'y-DD^y-t'y^rt'^Noyy 
•(L«fl»k3R3S; t-7?y-;k t -75^7^3-^ 
40 ^ if<^7/U3-;i^ ; 7-fc hx b y /k <y yx h y ;u 
ftfcV)xi-y/Hg;p®. 7'Dh'^yag, gggg, >fvB 
IK; 'v*try»fcif<*rtrM!h *yUA75 H, 7-bf7 
5 K.->'^f**^A7S H (DMFJ'. y^W-fe 
h 7 5 Kfc f<?)7 $ H»flr t' «!Stl , £ ^^.c?)^ 

Klfcorn 1- yft*«*«&tfx h 'J/l«firifj6«ff* L 

v\ mzmimmt. mm, ruv*>&^ mm. 

50 [0052] *»%0*ffi-Ctt, KJ6e 1 2 0'CliLb 
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1 5 

(mm 1 20-22 o°cnm cr>m.x"fto . 
1 2 o °c*;ico«^(c{± . wjmmm l < a < . 

KJfiUKtt, L<«il 4 0°CfcJlh (fflitf 1 4 0- 
2 i oxse*) -c**. 

[0053] m&m.. *E, jD£FF^mt'S>-pT 
£>4U. ®£E7J(4, flUftT, *ffi(0. lMPa)- 
lOMPaSS. ff*L<i41MPa~8MPagJStC 

TXitwm^mT. mx, ^m^. mm^Mcom 10 
mcoumz 4 o n o z t a*? § h . 

[0054] RfG»7«. KfE±J£». flit** r 

a. m *e, ttai; a*r, msk. «*, 
n-?by?7< -%zcr>#m*m>zti t> 

[0055] *ftwcmmirmxi%t>ixt:j%%mi>j\'X 

[0056] 

< . $$4 < 5TSS!i*;i/#y»*«Ji'CS S . 

(4. Itfc, 3^XV*ifr#yWWS8&&fflX'i>&. 

[0057] 

[00 58] gRMl 30 
imW&ffiz.fi:5 0 0m 1 Of-* >-»*-- 
fc, p-^yl»12. 0 0 g, 8t®l 0 7. 03s, 

K ( N - h Yu%i/j"7?)VJSiH 5 H) 0 . 962g 
(p-^f>-V>-tWLT2 ; £^%) . *iPA;H*4* 
■WftO. 1 12g. B^ytf^tfRflftO. 277g 
Srtt&/W5. *-h?U--7*rt«:»*3MPa (^-y 
E) a#3*2MPa (y-^'E) TDoEU KUc 

JSffLfc. RJS**7«. K7 U-7**#*(;:oW\ 40 

Mftltzkzb. p-^isuycomtmiiooXTb 
*). rU7^;Hl^8 3%<0lR*t'4fiKLTV^. 
[00 59] §«2 

«ff 5 o o m i <of-^ h 9 v-~r 

\Z. p-*i/VV\2. 00g,»107. 03g. 
N-tKn^-1, 8— Y??\s-sVi])ViZ-sWi.4 X 
K0. 24 1 g (p-^xWytftLTO. 5*)l 
%) . BHK3A*;l'h4*»!ft0. 1 12g. KKvy/T 
y4*»0. 2 7 7g«:ttaA,*£. *- V9V-7?\ 50 
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£8«2MPa (y-^ffi)atfa*2MPa (^-v 

E) TDqEU ;Wfcbfc5M>/'Ufco»t. KJEffijg*- 

1 5 0*Cfcftt> N 1 ftmMftUz, h 9 V-7'*<§ 
*£-?(t. MtoLH. S'ofcs N-tWy-l, 8 
— f7^i/yy*w:y^ 5 F£ 0. 24 1gjDi.. 
KS2MPa (^-v'E) 2!fctfS*2MPa (?-V 
E) T'MEU iH&LtoMrt^lcoJt, RlK&KS: 

15 0Ttt:«t>. ltflfflWHU:. 7 

*fcott, js»Lfc. mmcom (im<nwmtm) 

b-/y7<t-TftttltztZb. p-^fyl/^cofift* 
(41 0 0%T'M. xV7^;Hg^88%«lR$t-4^ 

[00 60] mM3 

mwmmttz 5 0 0 m 1 >m- y ? v-y 

p-h/K;Hl"5. 36g,»lji"04. Og. 
N-hHo^-i, 8— f7^i^y^;^yi!^ 5 
F0. 23 9 g (p-WMA«fc«L"Cl*n^6) , 
ftSSa^<;l/ h 4 0 . 1 1 2 g . y^f>4 ?K 

»*0. 277g€rttii^c„ ^-h^V-7"F*I^^ 

2 MP a (y-i/'E) SlA'eS2MPa (y~vE) T 
JDEL. JnSfeLfc^'f /^^Kott. R|6ffl*S:l 5 0 

fli*t4 8 1 %T'ft 0 , t V 7 ^ / Utt* 7 7 %<DIR*?£ 
[0061 ] »fi^j4 

K^ffig^ 1 7 0*Cfc LfcUW{4IKtW3 fc PISIO^ 

Lfc k £ 6 . p - h/M /Hl<oeftS«4 8 2 
9. rU7^;H!^7 8%oiR$t'^LTV^. 
[00-6 2,M^W5 • ' 
N-bKo=Jfx-l, 8— YVtWisivWyW* 5 
KcOftfcOtC N. N' -vbb'oJfx-1, 8; 4, 
5-t7^l^yrh7*Wyi^ S 0. 168 
g (p-WM/HWc#LT0. 5t;u%) ffl^fcJJW 

*?n?h/57^ -f^tff U?t t '£ p - h/M ;P 
»«0<fift*l4 8 6 0 , rl^7^ /Hfe6« 8 3 %c0«X 

[OO6 31Hit0li6 
-fUESAE't' 1 9 0°Ct L/itWM4SOtM5i:Rl«oaM^ 

4Wf Lfc t £ b . P - WM yH»<0ftflSW4 8 4 %f?> 

[0064] Httfi»J7 

JWflis ^7D-, flE*IWK»t*ift»tfc 
lL<Di-9>m^-b9U-yi,z, /3-fnyy80. 
OOg, PK31 1, 3g. N-tHnJfy-1, 8- 
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• 1 7 

i-y?\s> : Jtl)\,#>m $ h'5. 4 96g(/3-h'3 

7 0g, BSJVVtfy 4#*l» 1 . 0 5 3 g SrftjiA 
£*. £&£8BlL>5:a%, IMPa (y-i/E) 



1 8 



#A?D7b/7 7-( -?#Uf L fc i: Z h , /3 - tf 3 >J 



F 4G069 AA06 AA08 BA21A BA21B 

BC62A BC62B BC67A BC67B 
BE08B BE13A BE13B BE33A 
BE38A BE38B CB07 DA02 
PA01 FB04 

4H006 AA02 AC46 BA16 BA20 BA32 
BA51 BE30 BJ50 

4H039 CA65 CGO 



7/10/2007, EAST Version: 2.0.3.0 



IP,2003-128618,A] 



I Japanese (PDF)., 




■ / File Wrapper lnf( 


Drmation 



ULL CONTENTS CLAIM +, PET AILED DESCRIPTION 
ECHNICAL FIELD PRIOR ART EFFECT OF THE 
WENTION TECHNICAL PROBLEM MEANS 
XAMPLE 



Translation done.] 



• ; , ;, , r ~ ". , .,"t ' ' " -■ " » .^^,„,„ „,.„,.■/. " 



isclaimer: 

his English translation is produced by machine translation and may 
mtain errors.The JPO, the I1M.PIT, and and those who drafted this 
>cument in the original language are not responsible for the result of the 
anslation. 

otes: 

Untranslatable words are replaced with asterisks (****). 
Texts in the figures are not translated and shown as it is. 

ranslated: 04:44:17 JST 07/1 1/2007 

ictionary: Last updated 05/1 8/2007 / Priority: 1 . Biotechnology / 2, 
hemistry / 3. JIS ( Japan Industrial Standards) term 



ULL CONTENTS 



:iaim(s)] 

^laim 1] The following type (I) 
7 ormula 1]. 



c-c" 



(I) 



mm. 



fader existence of the catalyst which consisted of imide 
/stem compounds which have N-substitution annular imide 
•ame expressed with (X show an oxygen atom or hydroxyl 
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mong a formula), The manufactu Jig method of the 
romatic carboxylic acid which oxidizes the aromatic 
Dmpound which an alkyl group or its low following 
xidized group has combined with the ring by oxygen under 
le temperature of 120 degrees C or more, and is 
haracterized by obtaining corresponding aromatic 
arboxylic acid. 

Tlaim 2] An imide system compound-is the following type 
I). 



7 ormula 2] 




N^X 



(1) 



K show an oxygen atom or hydroxyl among a formula.) Rl, 
2, R3, R4, R5, and R6 are the same or different, and A 
ydrogen atom, A halogen atom, an alkyl group, an aryl 
roup, a cycloalkyl machine, hydroxyl, An alkoxy group, a 
arboxyl group, a substitution oxycarbonyl machine, an acyl 
roup, or an acyloxy group is shown, among Rl, R2, R3, 
.4, R5, and R6, at least two may combine with each other, 
nd they may form the ring of a double bond, aromaticity, or 
on-aromatic compound! nature. [ the ring of the double 
ond, aromaticity, or non-aromatic compound nature in 
'hich at least two combined with each other, and they were 
)rmed among said Rl, R2, R3, R4, R5, R6 or Rl, R2 R3, 
.4, R5 and R6 ] N-substitution annular imide machine 
lown in the above-mentioned formula (1) — further 1 — or 
two or more pieces are formed — **** « the 
lanufacturing method of the aromatic carboxylic acid 
^cording to claim 1 which is the compound expressed. 
Dlaim 3] The manufacturing method of aromatic carboxylic 
zid according to claim 1 using metallic compounds as a co 
atalyst. 

Claim 4] The manufacturing method of the aromatic 
arboxylic acid according to claim 3 whose metallic 
ampounds are a cobalt compound and/or a manganese 
Dmpound. 
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)001] 

"ield of the Invention] This invention relates to the method 
f manufacturing the aromatic carboxylic acid which 
xidizes to a ring by oxygen and is equivalent to it under 
Kistence of a catalyst in detail in the aromatic compound 
'hich has an alkyl group etc., about the manufacturing 
lethod of aromatic carboxylic acid useful as the raw 
laterial of polyamide or- polyester -an intermediate material 
f a fine chemical, etc. 
)002] 

Description of the Prior Art] As a manufacturing method of 
romatic carboxylic acid, the method of oxidizing by 
lolecular oxygen is known under existence of a Co-Mn-Br 
/stem catalyst among the organic acid in the aromatic 
Dmpound which has an alkyl group in rings, such as 
ylene. However, by this method, in order to use strong 
Drrosive bromine, it is necessary to use the manufacturing 
icility of the special quality of the material. 
)003] In the above-mentioned method, the method of 
btaining the aromatic carboxylic acid which oxidizes to a 
ng by oxygen and is equivalent to it under existence of 
setaldehyde in the aromatic compound which has an alkyl 
roup is also known not using bromine. However, by this 
lethod, there is a demerit that a lot of acetic acid carries out 
ibraw. 

)004] Para xylene is used as a starting material and the 
lethod (the Witten method) of manufacturing terephthalic 
zid dimethyl ester via para toluylic acid, para-toluylic-acid 
lethyl, and terephthalic acid monomethyl is known, 
[owever, this method has a long process, and moreover, in 
rder for a reaction to take a long time, it is hard to call it an 
fficient manufacturing method at the oxidization process of 
ara toluylic acid. 

)005] The oxidation catalyst which consisted of an imide 
Dmpound which has specified structure or said imide 
impound, a transition metal compound, etc. as a catalyst 
)r oxidizing a substrate by molecular oxygen is proposed 
y JP,H8-38909,A and JP,H9-327626,A. According to this 
atalyst, the alkyl group combined with the ring can be 
xidized under mild conditions. However, it cannot 
ecessarily be satisfied in respect of catalytic activity, the 
lability of a catalyst, etc. Moreover, when two or more 
roups (an alkyl group and its low following oxidized 
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roup) convertible into a carboxyi O ioup have combined 
dth the ring, it is comparatively difficult to oxidize two or 
lore of the groups efficiently, and to also make aromatic 
olycarboxylic acids generate. 
)006] 

3 roblem(s) to be Solved by the Invention] Therefore, the 
urpose of this invention is to offer the method that aromatic 
arboxylic acid can be manufactured efficiently, without 
without it needs special reaction equipment, and ] passing 
irough many processes. Other purposes of this invention 
re to offer the manufacturing method of the aromatic 
arboxylic acid which can maintain the activity of a catalyst 
)r a long period of time. The purpose of further others of 
lis invention is to offer the method that aromatic 
olycarboxylic acids can be manufactured efficiently. 
)007] - V! 

Vleans for Solving the Problem] In order that this invention 
ersons may attain said purpose, as a result of inquiring 
'holeheartedly, under existence of a specific imide system 
Dmpound catalyst When the aromatic compound which an 
Ikyl group or its low following oxidized group has 
Dmbined was made to react to a ring with oxygen, the 
Drresponding aromatic carboxylic acid with which said 
Ikyl group or its low following oxidized group oxidized 
)und out generating with a sufficient yield, and completed 
lis invention. 

)008] That is, this invention is the following type (I). 
7 ormula 3] 



c-c" 



C ~ C xv 



(1) 



'nder existence of the catalyst which consisted of imide 
/stem compounds which have N-substitution annular imide 
ame expressed with (X show an oxygen atom or hydroxyl 
tnong a formula), The aromatic compound which an alkyl 
roup or its low following oxidized group has combined 
dth the ring is oxidized by oxygen under the temperature of 
20 degrees C or more, and the manufacturing method of 
le aromatic carboxylic acid characterized by obtaining 
arresponding aromatic carboxylic acid is offered. 
)009] In said imide system compound, it is the following 
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*pe(l). 
"ormula 4] 




N-X 



(1) 



K show ah oxygen atom or hydroxy 1 among a formula.) Rl, 
2, R3, R4, R5, and R6 are the same or different, and A 
ydrogen atom, A halogen atom, an alkyl group, an aryl 
roup, a cycloalkyl machine, hydroxyl, An alkoxy group, a 
arboxyl group, a substitution oxycarbonyl machine, an acyl 
roup, or an acyloxy group is shown, among Rl, R2, R3, 
.4, R5, and R6, at least two may combine with each other, 
tid they may form the ring of a double bond, aromaticity, or 
on-aromatic compound nature. [ the ring of the double 
ond, aromaticity, or non-aromatic compound nature in 
'hich at least two combined with each other, and they were 
)rmed among said Rl, R2, R3, R4, R5, R6 or Rl, R2 R3, 
.4, R5 and R6 ] N-substitution annular imide machine 
10 wn in the above-mentioned formula (1) - further 1 ~ or 
• two or more pieces are formed -- **** — the compound 
^pressed is contained. 

)010] In the above-mentioned method, you may use 
letallic compounds as a co catalyst. As metallic 
ompounds, a cobalt compound, manganese compounds, 
ich combination, etc. are mentioned, for example. 
)01l] ... 

Embodiment of the Invention] [Imide system compound] In 
lis invention, the imide system compound which has as a 
atalyst N-substitution annular imide frame expressed with 
lid formula (I) is used. In a formula (I), the combination 
'ith a nitrogen atom and X is single bond or a double bond, 
his imide system compound may have two or more N- 
ibstitution annular imide frames expressed with a formula 
) in a molecule. 

)012] As a typical example of said imide system 
ompound, the imide compound expressed with said 
)imula (1) is mentioned. In this imide compound, iodine, 
romine, chlorine, and a fluoride atom are contained in a 
alogen atom among a substituent Rl , R2, R3, R4, R5, and 
.6. In an alkyl group, for example Methyl, ethyl, propyl, 
:opropyl, The shape of a with a carbon number of about 
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pspecialiy about one to 20 carboL .limber) one to 30 
:raight chain or branched-chain alkyl group of butyl, 
;obutyl, s-butyl, t-butyl, hexyl, DESHIRU, dodecyl, 
;tradecyl, a hexadecyl machine, etc. is contained. 
)013] A phenyl, a naphthyl group, etc. are contained in an 
ryl group, and cyclopentyl, a cyclohexyl machine, etc. are 
Dntained in a cycloalkyl machine. In an alkoxy group, for 
sample Methoxy and ethoxy ** isopropoxyrAwitlra 
arbon number of about (especially about one to 20 carbon 
umber) one to 30 of butoxy one, t-butoxy, hexyloxy one, 
ctyloxy, decyloxy one, dodecyloxy, tetra-decyloxy, an 
ctadecyloxy machine, etc. alkoxy group is contained. 
)014] In a substitution oxycarbonyl machine, for example 
lethoxyCarbonyl, ethoxycarbonyl, Isopropoxycarbonyl, 
utoxycarbonyl, t-butoxycarbonyl, Hexyloxy carbonyl, 
eptyloxy carbonyl* t>e'ty loxy carbonyl, Decyloxy carbonyl, 
odecyloxy carbonyl, tetradecyl oxycarbonyl, CI -30 alkoxy 
arbonyl groups, such as hexadecyloxycarbonyl and an 
ctadecyl oxycarbonyl machine (especially) CI -20 alkoxy 
arbonyl group; Cyclopentyl oxycarbonyl, Cycloalkyl 
xycarbonyl machines, such as a cyclohexyl oxycarbonyl 
lachine (especially) 3 - 20 member cycloalkyl oxycarbonyl 
mchine; Phenyloxy carbonyl, Aryloxy carbonyl groups, 
ach as a naphthyloxy carbonyl group (especially C6-20 
ryloxy carbonyl group); aralkyloxy carbonyl groups 
;specially C7-21 aralkyloxy carbonyl group), such as a 
enzyloxycarbonyl machine, etc. are mentioned. 
)015] As an acyl group, for example HORUMIRU, acetyl, 
■ , propionyl, BUCHIRIRU, Isobutyryl, valeryl, pivaloyl, 
exa noil, hepta-noil, Octanoyl, nonanoyl, decanoyl one, 
turoyl one, myristoyl, CI -30 aliphatic-series acyl groups, 
ach as palmitoyl and a stearoyl machine (especially) 
liphatic series saturation, such as a CI -20 aliphatic-series 
zy\ group, or unsaturation acyl group; ~ aceto acetyl group; 
aromatic series acyl groups, such as alicyclic acyl group; 
enzoyls, such as cycloalkane carbonyl groups, such as 
yclopehtane carbonyl and a cyclohexane carbonyl group, 
tid a naphthoyl machine, etc. can be illustrated. 
)016] As an acyloxy group, for example Formyloxy one, 
setyloxy, Propionyloxy, butyryloxy, isobutyryloxy, 
aleryloxy, Pivaloyloxy one, hexanoyloxy, heptanoyloxy, 
ctanoyloxy, Nonanoyloxy, decanoyloxy, and lauroyl oxy- 
* myristoyl oxy-** CI -30 aliphatic-series acyloxy groups, 
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xch as a palmitoyl oxy-** stearo>. jxy-group (especially) 
liphatic series saturation, such as a C 1 -20 aliphatic-series 
syloxy group, or unsaturation acyloxy group; - aceto 
:etyloxy machine; ~ cyclopentane carbonyloxy ~ Alicyclic 
:yloxy groups, such as cycloalkane carbonyloxy group, 
ich as a cyclohexane carbonyloxy machine; aromatic series 
:yloxy groups, such as benzoyloxy one and a naphthoyl 
xy-group, etc, can be illustrated. r- " v 

)017] Said substituent Rl, R2, R3, R4, R5, and R6 may be 
le same or different. Moreover, in said formula (1), among 
.1, R2, R3, R4, R5, and R6, at least two may combine with 
ach other, and they may form the ring of a double bond, 
romaticity, or a non-aroma attribute. Although desirable 
romaticity or especially a non-aromaticity ring may be 
bout 6-10 membered-rings and may be heterocycle or 
Dndensation heterocyele' five to 12 membered-ring, it is a 
ydrocarbon ring in many cases, such a ring — for example, 
non-aromatic compound nature alicyclic ring (the 
ycloalkane ring which may have substituents, such as a 
yclohexane ring, --) The cycloalkene ring which may have 
ibstituents, such as a cyclohexene ring, The aromatic ring 
condensed ring is included) which may have substituents, 
ich as non-aromatic compound nature bridging rings 
mdging type hydrocarbon ring which may have 
jbstituents, such as 5-norbornene ring), benzene ring, and a 
aphthalene ring, is contained. Said ring consists of 
romatic rings in many cases. Said ring may have 
jbstituents, such as an alkyl group, a HAROARUKIRU 
,-^tj^fh^droxyl, 'an alkoxy group, a carboxyl group, a v; 
institution oxycarbonyl machine, an acyl group, an 
syloxy group, a nitro group, a cyano group, an amino 
roup, and a halogen atom. 

)018] [ the ring of the double bond, aromaticity, or non- 
romatic compound nature in which at least two combined 
'ith each other, and they were formed among said Rl, R2, 
.3, R4, R5, R6 or Rl , R2, R3, R4 R5, and R6 ] N- 
ibstitutiori annular imide machine shown in the above- 
lentioned formula (1) - further 1 - or two or more pieces 
lay be formed. For example, when Rl, R2, R3, R4, R5, or 
.6 is a with a carbon numbers of two or more alkyl group, 
lid N-substitution annular imide machine may be formed 
lcluding two adjoining carbon atoms which constitute this 
Ikyl group. Moreover, when at least two combine with each 
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ther and they form a double bone Jnong Rl , R2, R3, R4, 
.5, and R6, said N-substitution annular imide machine may 
e formed including this double bond. Furthermore, when at 
:ast two combine with each other and they form the ring of 
romaticity or non-aromatic compound nature among Rl, 
2, R3, R4, R5, and R6, said N-substitution annular imide 
lachine may be formed including two adjoining carbon 
toms which constitute this ring, furthermore, [ the ring .of. 
le double bond, aromaticity, or non-aromatic compound 
ature in which at least two combined with each other, and 
ley were formed among said Rl R2, R3, R4, R5, R6 or Rl, 
2, R3, R4, R5 and R6 ] N-substitution annular imide 
lachine of 5 members corresponding to N-substitution 
nnular imide machine of 6 members shown in the above- 
lentioned formula (1) may be formed. 
)019] The compound expressed with the following type is 
Dntained in a desirable imide system compound. 
7 ormula 5] 

R 18 R 17 





N-X 



(lb) 



•• R* • R 17 




N-X 



(lc) 

\mong a formula, Rl 1-R16 are the same or different, and 
low a hydrogen atom, a halogen atom, an alkyl group, an 
ryl group, a cycloalkyl machine, hydroxy!, an alkoxy 
roup, a carboxyl group, a substitution oxycarbonyl 
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lachine, an acyl group, or an acyi Jy group.) R17-R22 are 
le same or different, and show a hydrogen atom, an alkyl 
roup, a HAROARUKIRU machine, hydroxyl, an alkoxy 
roup, a carboxyl group, a substitution oxycarbonyl 
lachine, an acyl group, an acyloxy group, a nitro group, a 
yano group, an amino group, and a halogen atom, 
adjoining groups may join together and R17-R22 may form 
[-substitution annular imide framefof 6 members showndn- ^ 
formula (lb) (lc), or corresponding N-substitution annular 
nide frame of 5 members. X is the same as the above. 
)020] The thing same as the halogen atom in substituents 
.11-R16, an alkyl group, an aryl group, a cycloalkyl 
lachine, hydroxyl, an alkoxy group, a carboxyl group, a 
ibstitution oxycarbonyl machine, an acyl group, and an 
syloxy group as the corresponding group in said R1-R6 is 
lustrated. 

)021] In substituents R17-R22, [ an alkyl group ] They are 
Dntained by the alkyl group of said illustration, the same 
Ikyl group, especially the with a carbon number of about 
ne to six alkyl group, and [ a HAROARUKIRU machine ] 
a with a carbon number of about one to four of a 
ifluoromethyl machine etc. HAROARUKIRU machine, 
nd an alkoxy group ] [ the same alkoxy group as the above 
specially a with a carbon number of about one to four 
>wer alkoxy group, and a substitution oxycarbonyl 
lachine ] The same substitution oxycarbonyl machines (an 
Ikoxy carbonyl group, a cycloalkyl oxycarbonyl machine, 
Q aryloxy carbonyl group, an aralkyloxy carbonyl group, 
■< ^.^ t ^^.^^Q,^€»ntained. moreover, the acyl group 
iliphatfc series saturation or an unsaturation acyl group — ) 
ime as an acyl group as the above The aceto acetyl group, 
ti alicyclic acyl group, aromatic series acyl group Hitoshi, 
tc. are illustrated, and the acyloxy groups (aliphatic series 
ituration or an unsaturation acyloxy group, an aceto 
setyloxy machine, an alicyclic acyloxy group, an aromatic 
jries acyloxy group, etc.) same as an acyloxy group as the 
bove etc. are illustrated. Fluoride, chlorine, and a bromine 
torn can be illustrated as a halogen atom. Substituents R17- 
22 are usually a hydrogen atom, a with a carbon number of 
bout one to four low-grade alkyl group, a carboxyl group, a 
abstitution oxycarbonyl machine, a nitro group, and a 
alogen atom in many cases. 

)022] As a typical example of a desirable imide system 
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pnipound, for example N-hydrox, Jlutar imide, N-hydroxy 
Ipha, alpha-dimethyl glutar imide, N-hydroxy beta, beta- 
imethyl glutar imide, N-hydroxy 1, 8-decalin dicarboxylic 
Did imide, N, and N'-dihydroxy 1, 8; 4, 5-decalin 
;tracarboxylic acid diimide, N-hydroxy 1, 8-naphthalene- 
icarboxylic-acid imide (N-hydroxy naphthalic acid imide), 
f, and N'-dihydroxy 1 , 8; 4, 5-naphthalene tetracarboxylic • 
Did diimide, etc. are mentioned. ir-n-;'.'S'^si 
)023] Said imide system compound can make a 
Dnventional imide-ized reaction, for example, a 
Diresponding acid anhydride and a corresponding 
ydroxylamine, able to react, and can be obtained by the 
lethod of imide-izing through the ring breakage and 
yclization of an acid anhydride group. 
)024] The N-hydroxy imide compound with which 
specially a desirable imide system compound is guided 
om alicyclic polyvalent carboxylic anhydride or aromatic 
olyvalent carboxylic anhydride (For example, N-hydroxy 
lutar imide, N-hydroxy 1, 8Tnaphthalene-dicarboxylic-acid 
nide, N, and N'-dihydroxy 1, 8; 4, 5-naphthalene 
;tracarboxylic acid diimide, etc.) etc. ~ it is . 
)025] In a reaction, the imide system compound which has 
[-substitution annular imide frame expressed with a 
)rmula (I) is independent, or it can be used, combining it 
vo or more sorts. You may make said imide system 
Dmpound generate within the system of reaction. You may 
se said imide system compound with the form supported to 
le carrier. As a carrier, porous carriers, such as activated 
■^^^^^L^pf^Gf^ihca. alumina, and a bentonite, are 
sed in many cases, the amount of support to the carrier of 
lid imide system compound receives a carrier 100 weight 
art ~ for example, 0. 1 - 50 weight part ~ desirable - 0.5 - 
0 weight part ~ it is 1 - 20 weight part grade still more 
referably. 

)026] The amount of said imide system compound used 
an be chosen in the large range, for example, is about 
.00001-0.4mol still more preferably 0.000001 -0.5mol 
referably 0.0000001 -lmol to lmol of reaction components 
•ubstrate; aromatic compound). 

)027] [Co catalyst] In this invention, a co catalyst can also 
e used with said imide system compound catalyst. Metallic 
Dmpounds are mentioned as a co catalyst. Rate of reaction 
nd the selectivity of a reaction can be raised by using 






)gether said imide system compo. Jd catalyst and metallic 
bmpounds. 

• )028] Although not limited especially as a metallic element 
'hich constitutes metallic compounds, two to periodic table 
5 group's metallic element is used in many cases. In 
ddition, boron B shall also be contained in a metallic 
lement on these Descriptions, for example, - as said 
letallic element - a periodic.table 2 group element-(Mg, 
'a, and Sr — ) 3 group elements, such as Ba (Sc, lanthanoids, 
:tinoids, etc.), 4 group elements (Ti, Zr, Hf, etc.), 5 group 
lements (V etc.), 6 group element ([ Cr and ]) 7 group 
lements (Mn etc.), such as Mo and W, 8 group element (Fe, 
.u, etc.), 9 group elements (Co, Rh, etc.), 10 group 
lements (nickel, Pd, Pt, etc.), 1 1 group elements (Cu etc.), 
2 group elements (Zn etc.), 13 group elements (B, 
luminum, In, etc.), 14 group elements (Sn, Pb, etc.), 15 
roup elements (Sb, Bi, etc.), etc. are mentioned. A 
ansition metal element (a periodic table 3 -12 group 
lement) is contained in a desirable metallic element, 
specially, Mn, Co, Zr, Ce, Fe, V, Mo, etc. are desirable, 
nd Mn and Co are desirable. The valence in particular of a 
letallic element is not restricted, for example, is 0 - 6 value 
rade. 

)029] As metallic compounds, the simple substance of said 
letallic element, a hydroxide, an oxide (a multiple oxide is 
lcluded), A halide (a fluoride, chlorides, a bromide, 
idide), an oxo acid salt Inorganic compounds, such as (for 
sample, nitrate, a sulphate, an orthophosphate, borate, a 
. f ^om^jto4s||^^^j§opolyaci4 and a salt of a 
eteropdlyac'id; organic compounds, such as organic acid 
ilts (for example, acetate, a propionate, a prussiate, 
aphthenate, stearate, etc.) and a complex, are mentioned, as 
le ligand which constitutes said complex --. OH (hydroxo) 
nd alkoxy (methoxy --) one Acyls, such as ethoxy ** 
ropoxy and butoxy one (acetyl, propionyl, etc:), Alkoxy 
arbonyl (methoxycarbonyl, ethoxycarbpnyl, etc.), 
wetylacetonate, a cyclopentadienyl group, and a halogen 
torn (chlorine -) CO, CN and oxygen atoms, such as 
romine, H20 (AKO), the phosphorus compounds of 
hosphine (thoria reel phosphine, such as triphenyl 
hosphine etc.), Nitrogen containing compounds, such as 
fH3 (ammine), NO, N02 (nitroglycerine), N03 (nitrato), 
thylenediamine, diethylenetriamine, a pyridine, and 









hehanthroline, etc. are mentioned 
)030] As an example of metallic compounds, for example 
"a cobalt compound is taken for an example Cobalt 
ydroxide, cobalt oxide, cobalt chloride, a cobalt bromide, a 
obalt nitrate, Organic acid salts, such as inorganic 
Dmpound; cobaltous acetate, such as cobalt sulfate and 
hosphoric acid Cobalt, naphthenic acid Cobalt, and stearic 
zid Cobalt; a cobalt compound-divalent [, such as 
Dmplexes such as Cobalt acetylacetonate, ] or trivalent etc. 
; mentioned. As an example of a vanadium compound, 
loreover, hydroxylation vanadium, vanadium oxide, 
lorganic compounds, such as vanadium chloride, 
tilorination vanadyl, vanadium sulfate, vanadyl sulfate, and 
anadium acid sodium; 2 - pentavalent vanadium 
Dmpounds, etc., such as complexes, such as vanadium 
cetylacetonate and vanadyl acetyla'cetonaterare mentioned, 
.s a compound of other metallic elements, the compound 
Drresponding to said Cobalt or a vanadium compound etc. 
i illustrated. Metallic compounds are independent, or they 
an be used, combining them two or more sorts. If a cobalt 
Dmpound and a manganese compound are combined 
specially, rate of reaction will improve remarkably in many 
ases. Moreover, it is also desirable to use combining 
jveral metallic compounds (for example, divalent metallic 
Dmpounds and trivalent metallic compounds) with which 
alences differ. 

)031] 0.001 -lOmol of the amount of the metallic 
Dmpounds used is about 0.005-3mol preferably, for 
xample vt<^^ : ^^0|rpf:.im|de. compounds. Moreover, 
.000000 1 -6.1 moi of the amount of the metallic compounds 
sed is about 0.00 l-0.05mol preferably as opposed to lmol 
f reaction components (substrate). 

)032] In this invention, the organic salt which consisted of 
multi-atom cation which contains periodic table 15 group 
r 16 group element which at least one organic group 
Dmbined as a co. catalyst, or. a multi-atom anion and a 
Dunter ion can also" be used. Rate of reaction and the 
;lectivity of a reaction can be raised by using said organic 
lit as a co catalyst. 

)033] N, P, As, Sb, and Bi are contained in a periodic table 
5 group element in said organic salt. O, S, Se, Te, etc. are 
Dntained in a periodic table 16 group element. As a 
esirable element, N, P, As, Sb, and S are mentioned and N, 



%■ :■■> ' <: ; — §" y : i ' 



10 






' r _J 



, S, etc. are desirable especially. < 
)034] A hydrocarbon group, a substitution oxy-group, etc. 
'hich may have a substituent are contained in the organic 
roup combined with the atom of said element. As a 
ydrocarbon group, methyl, ethyl, propyl, isopropyl, butyl, 
iobutyl, s-butyl, t-butyl, pentyl, hexyl, octyl, the shape of a 
'ith a carbon number of about (preferably about one to 20 

. arbon number) one to 30 of DESHER.U, tetradeeyl, 
exadecyl one, octadecyl, an allyl compound, etc. straight 
hain, or a branched-chain aliphatic hydrocarbon machine 
in alkyl group --) An alkenyl group and an alkynyl group; a 
ath a carbon numbers [, such as an alicyclic hydrocarbon 
lachine; phenyl, naphthyl, etc. with a carbon numbers /, 
jch as cyclopentyl and cyclohexyl, / of about three to 
ight, ] of about six to 14 aromatic hydrocarbon machine 
tc. is mentioned. As a substituent which - the' hydrocarbon 
roup may have, for example A halogen atom, an oxo 
roup, hydroxyl, and a substitution oxy-group (for example, 
n alkoxy group --) Carboxyl groups, such as an aryloxy 
roup and an acyloxy group, a substitution oxycarbonyl 
lachine, Substitution or a non-replaced carbamoyl group, a 
yano group, a nitro group, substitution or a non-substituted 
mino group, alkyl groups (for example, CI -4 alkyl groups, 
ich as methyl and an ethyl group etc.), a cycloalkyl 
lachine, aryl groups (for example, a phenyl, a naphthyl 
roup, etc.), a heterocyclic machine, etc. can be illustrated. 
k with a carbon number of about one to 30 alkyl group, a 
'ith a carbon number of about six to 14 aromatic 

;,yd^pcar^0ji ; mac|^ group or a 

aphthyl group)* etc. are contained in a desirable 
ydrocarbon group. An alkoxy group, an aryloxy group, an 
ralkyloxy machine, etc. are contained in said substitution 
xy-group. 

)035] As a typical example of said organic salt, organic 
nium salt, such as organic ammonium salt, an organic 
hosphonium salt, and an organic sulfonium salt, is 
lentioned. As an example of organic ammonium salt, 
itramethyl ammonium chloride, Tetraethyl ammonium 
hloride, tetrabuthyl ammonium chloride, Tetra-hexyl 
mmonium chloride, trioctyl methylammonium chloride, 
riethyl phenyl ammonium chloride, tributyl (hexadecyl) 
mmonium chloride, The 4th class ammonium chloride, 
ach as JI (octadecyl) dimethylannmonium chloride, And 
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uarternary ammonium salt which Jur hydrocarbon groups 
bmbined with nitrogen atoms, such as the corresponding 
th class ammonium bromide; annular quarternary 
mmonium salt, such as dimethyl piperidinium chloride, 
exadecyl pyridinium chloride, and methyl quinolinium 
hloride, etc. is mentioned, moreover, as an example of an 
rganic phosphonium salt Tetramethylphosphonium 
■hloxade, tetrabuthyl phosphonium chloride, The 4t%«elass 
hosphonium salt which four hydrocarbon groups combined 
'ith phosphorus atoms, such as the 4th class phosphonium 
hloride, such as tributyl (hexadecyl) phosphonium chloride 
nd triethyl phenyl phosphonium chloride, and the 
Diresponding 4th class phosphonium bromide, is 
lentioned. As an example of an organic sulfonium salt, the 
jlfonium salt which three hydrocarbon groups combined 
'ith sulfur atoms, such as triethyl sulfonium*I0JiDO and 
thyl diphenyl sulfonium IOJIDO, is mentioned. 
)036] To said organic salt, moreover, methanesulfon acid 
hloride, an ethane-sulfonic-acid salt, Alkyl sulfonate, such 
5 octane sulfonate and dodecane sulfonate ; A 
enzenesulfonic acid salt, (For example, C6-18 alkyl 
ilfonate) A p-toluenesulfonic acid salt, naphthalene 
ilfonate, a DESHIRU benzenesulfonic acid salt, Aryl 
jlfonate (for example, C6-18 alkyl aryl sulfonate); sulfonic 
Did type ion-exchange resin which may be replaced by 
tkyl groups, such as the dodecylbenzenesulfonic acid salt, 
on exchanger); phosphonic acid type ion-exchange resin 
on exchanger) etc. is contained. 

i°374;Abp^ of the organic salt 

sed is about 0.005-0:68rriol preferably, for example to said 
mol of imide system compounds. 
)038] In this invention, strong acid (for example, 
Dmpound below electric dissociation exponent2 (25 
egrees C)) can also be used as a co catalyst. Hydrogen 
alide, halide acid, sulfuric acid, a heteropolyacid, etc. are 
Dntained in desirable strong acid, for^example. The amount 
f the strong acid used'is about 0:001 -3mol as opposed to 
lid lmol of imide system compounds. 
)039] In this invention, the compound which has further 
le carbonyl group which the electron withdrawing group 
Dmbined as a co catalyst can also be used. As a typical 
sample of the compound which has the carbonyl group 
'hich the electron withdrawing group combined, 
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exafluoroacetone, a trifluoroacet acid, pentafluoro phenyl 
etone, pentafluoro phenyl ketone, benzoic acid, etc. are 
lentioned. The amount of this compound used is about 
.0001-3mol as opposed to lmol of reaction components 
substrate). 

)040] Moreover, you may make a radical generator and a 
idical reaction, accelerator exist in a system in this 
inventions 4s such an ingredient— halogeru(chlorine, 
romine, etc.) and peroxy acid (peracetic acid --) 
uperoxide, such as m-chloro perbenzoic acid 
lydroperoxides, such as hydrogen peroxide and tert 
utylhydroperoxide (TBHP) etc.), Aldehyde (aldehyde 
orresponding to the aromatic carboxylic acid or the 
romatic-carboxylic-acid anhydride which is the purpose 
ompound etc.), such as nitric acid, nitrous acid or those 
ilts, nitrogen peroxide, and benzaldehyde; etcris™ 
lentioned. A reaction may be promoted if these ingredients 
re made to exist in a system. The amount of said ingredient 
sed is about 0.001 -3mol as opposed to said lmol of imide 
/stem compounds. 

)041] [Aromatic compound which an alkyl group or its low 
allowing oxidized group has combined with the ring] In 
lis invention, the aromatic compound which an alkyl group 
r its low following oxidized group has combined with the 
ng is used as a reaction component (substrate). The 
umber of the alkyl group combined with the ring or its low 
blowing oxidized groups is a 1-6-piece (preferably 1-4 
ieces) grade in total. This aromatic compound is 
idependenfcor^ of mixtures. 

)042] In said ring, henzenf ring, a naphthalene ring, an 
senaphthylene ring, a phenanthrene ring, Aromatic series 
ngs, such as an anthracene ring and a pyrene ring; A furan 
ng, a thiophene ring, A pyrrole ring, a pyrazole ring, an 
nidazole ring, a tetrazole ring, an oxazole ring, An 
ioxazole ring, an isothiazole ring, a thiazole ring, a pyridine 
ng, 4-oxo-l, a 4-dihydropyridine ring, 2-oxo-l, a 2- 
ihydropyridine ring, A^pyridazinefiiig, apyrimidine ring, a 
yrazine ring, a quinolinic ring, a 4-oxo-4H-Piran ring, A 2- 
xo-2H-Piran ring, a benzofuran ring, the Indore ring, an 
idazole ring, The aromaticity heterocycle which has at least 
ne sort of hetero atoms chosen from oxygen atoms, such as 
benzotriazol ring, a quinazoline ring, a phthalazine ring, 1, 
-NAFUCHI lysine ring, an acridine ring, a phenazine ring, 
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nd a chromone ring, the sulfur au A, and the nitrogen atom 
ne to about three is mentioned. Substituents various in the 
inge in which these aromaticity rings do not check a 
;action You may have (for example, a carboxyl group, a 
alogen atom, hydroxyl, an alkoxy group, an acyloxy group, 
substitution oxycarbonyl machine, substitution or a non- 
ibstituted amino group, a nitro group, etc.), and the 
r ;iOKiatieity -ring or- the non-aromaticity ring-may condenser 
)043] As an alkyl group combined with said ring, for 
sample Methyl, ethyl, The 1st class or the 2nd class alkyl 
roups, such as propyl, isopropyl, butyl, isobutyl, s-butyl, 
entyl, isopentyl, hexyl, iso hexyl, heptyl, octyl, 2- 
thylhexyl, and a decyl group, are mentioned. Also in these, 
'1-3 alkyl groups, such as CI -4 alkyl group especially a 
lethyl group, an ethyl group, and an isopropyl group, are 
esirable. 



)044] The alkyl group which the low following oxidized 
roup of said alkyl group means the oxidized group of the 
>w next to which the carbon atom of the 1st place has not 
xidized on a carboxyl group or its equivalent object, for 
sample, has a hydroxyalkyl machine, a formyl group, a 
[ORUMIRU alkyl group, and an oxo group is contained. 
)045] As said hydroxyalkyl machine, hydroxymethyl, 1- 
ydroxyethyl, 2-hydroxyethyl, 1-hydroxypropyl, a 1- 
ydroxy 1-methylethyl, 2-hydroxypropyl, 3-hydroxypropyl, 
1 -hydroxy butyl group, etc. are mentioned, for example. 
£ a HORUMIRU alkyl group, HORUMIRU methyl, 1- 
[ORUMIRU ethyl, 2-HORUMIRU ethyl, 1 -HORUMIRU 
ropy^groip^eta!? ^|i^ip^i^^e^^p£'eaEB^ie: As an alkyl 
roup which has an oxo grbUp, aliphatic series acyl groups, 
ich as acetyl, a propionyl, BUCHIRIRU, PENTA noil, and 
hexa noil machine, etc. are mentioned, for example. Also 
l these, the low following oxidized group corresponding to 
1-4 alkyl group (especially CI -3 alkyl group) is desirable. 
)046] Said alkyl group and its low following oxidized 
roup may have various kinds of substituents in the range 
'hich does not check a reaction. 
)047] As a typical example of the aromatic compound 
'hich an alkyl group or its low following oxidized group 
as combined with the ring For example, toluene, 
thylbenzene, isopropylbenzene (cumene), n-propyl 
enzene, o-cresol, m-cresol, p-cresol, Ortho toluylic acid (2- 
lethyl benzoic acid), meta toluylic acid (3 -methyl benzoic 
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:id), Para toluylic acid (4-methy. inzoic acid), 4-chloro 1- 
lethylbenzene, 2-methoxy 1-methylbenzene, 3-methoxy 1- 
• lethylbenzene, 4-methoxy 1-methylbenzene, 4-ethoxy 1- 
lethylbenzene, 4-isopropoxy 1-methylbenzene, 2-acetoxy 1 
lethylbenzene, 3-acetoxy 1-methylbenzene, 4-acetoxy 1- 
lethylbenzene, 4-propionyloxy 1-methylbenzene, 4- 
lethoxycarbonyl 1 -methylbenzene, 4-ethoxycarbonyl 1- 
iethy&enzene y 4^ino 1-methylbenzene, 4- 
imethylamino 1-methylbenzene, 1-methylnaphthalene, 2- 
lethylnaphthalene, methyl anthracene, benzyl alcohol, 1- 
ydroxy ethylbenzene, benzaldehyde, acetophenone 
ropiophenone, o-carboxy benzaldehyde, m-carboxy 
enzaldehyde, p-carboxy benzaldehyde, ortho 
ydroxybenzaldehyde, m-hydroxy benzaldehyde, p-hydroxy 
enzaldehyde, Ortho hydroxybenzyl alcohol, m- 
ydroxybenzyl alcohol, p-hydroxybenzyl alcohol, 2-methyl 
aran, 3 -methyl furan, 2-methyl thiophene, 3- 
lethylthiophene, 2-methylpyridine (alpha-picoline), 3- 
lethylpyridine (beta-picoline), 4-methylpyridine (gamma- 
icoline), 2-ethyl pyridine, 3-ethyl pyridine, 4-ethyl 
yridine, 3-isopropyl pyridine, 4-methylindole, 5- 
lethylindole, 7-methylindole, Non-replaced [ 2-methyl 
uinolinic, a 3 -methyl 4-pyron, N-substitution, or ]-3- 
lethyl 4-pyridone, The compound which an alkyl group or 
s one low following oxidized group has combined with 
ngs, such as 2-chloro 4-methylpyridine; O-xylene, Meta 
ylene, para xylene, 1 -ethyl 4-methylbenzene, 1 -ethyl 3- 
lethylbenzene, diisopropylbenzene, xylenol (for example) 
, 3-xylenokr2,f4^ 

:opropyl m-cresol), methyl benzaldehyde (torr aldehyde), 
imethyl benzoic acid (for example, 2, 3-dimethyl benzoic 
zid, 2, and 4-dimethyl benzoic acid ~) 4 and 5-dimethyl 
hthalic acid, such as 3 and 5-dimethyl benzoic acid, 4, 6- 
imethyl isophthalic acid, 2, 5-dimethyl terephthalic acid, 3, 
and 5, 6-tetra-chloro 1 , 2-dimethylbenzene, 3, 4, 5, 6- 
:trabromo 1, 2-dimethylbenzene, 2, 3- . .. > 
imethylnitrobenzene, 1 - f 5-dimethylnaphtalene* 2, 5- 
imethylnaphtalene, diisopropyl naphthalene, Dimethyl 
athracene, 4, and 4-dimethyl biphenyl, 2, 3-dimethyl 
yridine (2, 3-lutidine), 2, 4-dimethyl pyridine (2,4- 
ltidine), 2, 5-dimethyl pyridine (2, 5-lutidine), 3, 5- 
imethyl pyridine (3, 5-lutidine), 2, 6-dimethyl pyridine (2, 
-lutidine), 2-ethyl 4-methylpyridine, 3, a 5-dimethyl 4- 
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yron, Compound; 1 which an alk, group or its two low 
blowing oxidized groups have combined with rings, such 
5 non-replaced [ N-substitution or ]-3 and 5-dimethyl 4- 
yridone, 2, 3-trimethyl benzene, 1, 2, 4-trimethyl benzene 
jseudocumene), 1 and 3, 5-trimethyl benzene (mesitylene), 
, 2, 3, 5-tetramethyl benzene, 1, 2 and 3, 4-tetramethyl 
enzene, 1, 2, 4, 5-tetramethyl benzene (durene), 1, 2, 3, 4 
nd"5,"6 ^examethy^benzene, A dimethylbenzyl alcohol, 
imethyl benzaldehyde, 2 and 4, 5-trimethyl benzoic acid, 
he compound which an alkyl group or its three or more 
>w following oxidized groups have combined with rings, 
jch as trimethyl anthracene, 2 and 3, a 4-trimethyl 
yridine, 2 and 3, a 5-trimethyl pyridine, 2 and 3, a 6- 
imethyl pyridine, 2 and 4, and a 6-trimethyl pyridine, is 
lentioned. 

)048] According to the manufacturing method of this - — ' 
lvention, the alkyl group combined with the ring or its low 
blowing oxidized group oxidizes efficiently, it is changed 
lto a carboxyl group, and corresponding aromatic 
arboxylic acid (monocarboxylic acid or polycarboxylic 
zid) generates. For example, toluene, ethylbenzene, 
lopropylbenzene, benzaldehyde, From these mixtures to 
enzoic acid; Para xylene, p-isopropyl toluene, p- 
iisopropylbenzene, p-torr aldehyde, para toluylic acid, 
rom p-carboxy benzaldehyde and these mixtures to 
irephthalic acid; Meta xylene, From m-torr aldehyde, m- 
arboxy benzaldehyde, and these mixtures to isophthalic 
2id; Pseudocumene, From these mixtures to dimethyl 
enzaldehy4e,>*dim^ 

>urene, From trimethyl benzaldehyde, trimethyl benzoic 
Did, and these mixtures, 3-quinolinic carboxylic acid is 
btained with a respectively sufficient yield from 
yromellitic acid;3-methyl quinolinic etc. Nicotinic acid is 
btained from beta-picoline. 

)049] Since this invention oxidizes those substituents 
fficiently even when it has two or more alkyl groups or its 
>w following oxidized groups in a ring, it is advantageous 
) manufacture of aromatic polycarboxylic acids. 
)050] [Oxygen] As oxygen, you may use any of molecular 
xygen and oxygen of a nascent state. Molecular oxygen in 
articular may not be restricted, but may use pure oxygen, 
ad may use oxygen, air, and dilution air which were diluted 
'ith inert gas, such as nitrogen, helium, argon, and carbon 
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iox'ide. You may generate oxyge. Vithin a system. 
Jthough the amount of the oxygen used changes also with 
•inds of substrate, it is usually about 2-50mol still more 
referably l-100mol preferably 0.5mol or more (for 
sample, lmol or more) to lmol of substrates. Oxygen of a 
jperfluous mole is used to a substrate in many cases. 
)051] [Reaction] A reaction is performed under existence 
fa rSolveritfOR -nonexistence.. As a solvent, for exampkw. . 
somatic hydrocarbon; dichloromethanes, such as benzene, 
[alogenated hydrocarbon;t-butanols, such as chloroform, 1, 
-dichloroethane, and dichlorobenzene, Alcohols, such as t- 
myl alcohol; Nitrile; acetic acid, such as acetonitrile and 
enzonitrile, Organic acids, such as a propionic acid, 
utanoic acid, isobutyric acid, and hexanoic acid; amide, 
ich as formamide, acetamide, dimethylformamide (DMF), 
ad dimethylacetamide, can be illustrated, and these- • • r *■ 
Events may be mixed and used. Also in the above- 
lentioned solvent, protonic organic solvents and nitrile, 
ich as an organic acid, etc. are desirable. Especially 
esirable solvents are lower fatty acid, such as acetic acid, a 
ropionic acid, butanoic acid, and isobutyric acid. In 
ddition, the aromatic carboxylic acid which is a resultant 
Iso functions as a reactional solvent. 
)052] In the method of this invention, it reacts at the 
;mperature of 120 degrees C or more (for example, about 
20-220 degrees C). When reaction temperature is less than 
20 degrees C, rate of reaction is remarkably slow and 
romatic carboxylic acid cannot be manufactured 
fficiently. Reaction temperature is. \40Acgmes<(B:iQTmoTC 
ibr example, about 1 40-2 1 6 degrees C) preferably . 
)053] Reaction pressure may be any under ordinary 
ressure and pressurization. reaction pressure ~ ordinary 
ressure (0. IMPa) - about 10 MPa may be more than it, 
[though it is about lMPa-8MPa preferably. A reaction can 
e performed by the conventional methods, such as a batch 
ycle, a half-batch cycle, and a continuous system 5 ..under 
xistence of oxygen or circulation of oxygen: ' 
)054] The resultant can carry out separation refinement 
fter the end of a reaction by the separation means which 
ombined separation means, such as filtration, 
ancentration, distillation, extraction, crystallization, 
xrystallization, adsorption, and column chromatography, 
tid these, for example. 








• 

)0$5] The aromatic carboxylic at J obtained by the 
mnufacture method of this invention can be used as the raw 
•laterial of polyamide (nylon) or polyester, an intermediate 
laterial of a fine chemical, etc. 
)056] 

effect of the Invention] Aromatic carboxylic acid can be 
mnufactured efficiently, without using special reaction 
^uipment;-vSince^M^n©t^ecessary to use a strong corrosi^e^ 
gent according to this invention. Especially this invention 
! advantageous to manufacture of aromatic polycarboxylic 
-ids. Moreover, aromatic carboxylic acid can be 
lanufactured, maintaining the activity of an imide system 
ampound catalyst for a long period of time. 
)057] 

Example] Hereafter, although this invention is explained in 
etail based on a working example, this invention is not 1 v 
mited by these working examples. 

)058] To 500ml of autoclave made from titanium equipped 
ith working example 1 agitator, they are 12.00g of para 
ylene, 107.03g of acetic acid, N-hydroxy 1, and 8- 
aphthalene-dicarboxylic-acid imide (N-hydroxy haphthalic 
sid imide) 0.962g (as opposed to para xylene). 0.1 12g of 
mol % and cobaltous acetate 4 hydrates and 0.211 g of 
mnganese acetate 4 hydrates were taught. The inside of 
utoclave was pressurized by oxygen 3MPa (gage pressure) 
tid nitrogen 2MPa (gage pressure), and was attached to the 
eated oil bath, and reaction temperature was kept at 150 
egrees C, and was agitated for 4 hours. After the end of a 
taction, autoclave^was^atteQhe4<to. s©.ld;w>atej£and .-Assssnsr - 
uenched. When the high speed liquid chromatography 
aalyzed the resultant, the invert ratio of para xylene is 
00%, and terephthalic acid was generating it with the yield 
f83%. 

)059] To 500ml of autoclave made from titanium equipped 
'ith working example 2 agitator, they are 12.00g of para 
ylene, 107.03g of acetic acid, N-hydroxy 1, and 8- - . 
aphthalene-dicarboxylic-acid imide 0.24 l g (it is 0.5mol % 
) para xylene), 0.1 12g of cobaltous acetate 4 hydrates and 
.277g of manganese acetate 4 hydrates were taught. The 
iside of autoclave was pressurized by oxygen 2MPa (gage 
ressure) and nitrogen 2MPa (gage pressure), and was 
ttached to the heated oil bath, and reaction temperature was 
ept at 150 degrees C, and was agitated for 1 hour. 
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.utoclave was attached to cold w br and quenched, 
urthermore, 0.24 lg of N-hydroxy 1 and 8-naphthalene- 
icarboxylic-acid imide was added, it pressurized by oxygen 
MPa (gage pressure) and nitrogen 2MPa (gage pressure), 
nd attached to the heated oil bath, and reaction temperature 
'as kept at 150 degrees C, and was agitated for 1 hour, 
.utoclave was attached to cold water and quenched. The 
ime-ppe*atron-(? addition mi. the^eaction of a catalyst) was 
ipeated twice [ further ]. When the high speed liquid 
hromatography analyzed the resultant, the invert ratio of 
ara xylene is 100%,. and terephthalic acid was generating it 
'ith the yield of 88%. 

)060] To 500ml of autoclave made from titanium equipped 
'ith working example 3 agitator, they are 15.36g of para 
)luylic acid, 104.0g of acetic acid, N-hydroxy 1, and 8- 
aphthalene-dicarboxylic-acid imide 0.239g (it is lmol %-to - 
ara toluylic acid), 0.1 12g of cobaltous acetate 4 hydrates 
nd 0.277g of manganese acetate 4 hydrates were taught, 
he inside of autoclave was pressurized by oxygen 2MPa 
?age pressure) and nitrogen 2MPa (gage pressure), and was 
ttached to the heated oil bath, and reaction temperature was 
ept at 1 50 degrees C, and was agitated for 1 hour. After the 
nd of a reaction, autoclave was attached to cold water and 
uenched. When the high speed liquid chromatography 
nalyzed the resultant, the invert ratio of para toluylic acid is 
1%, and terephthalic acid was generating it with the yield 
f77%. 

)061] The same operation as a working example 3 was 
erformed except worfekg^example 4^re^ 
aving been 170 degrees C. When the high speed liquid 
hromatography analyzed the resultant, the invert ratio of 
ara toluylic acid is 82%, and terephthalic acid was 
enerating it with the yield of 78%. 
)062] The same operation as a working example 4 was 
erformed instead of working example 5N-hydroxy 1 and 8- 
aphthalene-dicarboxylic-acid imide except haying used N 
ndN'-dihydroxy 1, 8; 4, and 0.1 68g (it being- 0.5mol %"to 
ara toluylic. acid) of 5-naphthalene tetracarboxylic acid 
iimide. When the high speed liquid chromatography 
nalyzed the resultant, the invert ratio of para toluylic acid is 
6%, and terephthalic acid was generating it with the yield 
f 83%. 

)063] The same operation as a working example 5 was 
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erformed except working examp .6 reaction temperature 
aving been 190 degrees C. When the high speed liquid 

• tiromatography analyzed the resultant, the invert ratio of 
ara toluylic acid is 84%, and terephthalic acid was 

' enerating it with the yield of 80%. 
)064] They are beta-picoline 80.00g, 31 1.3g of acetic acid, 
f-hydroxy 1 , and 8-naphthalene-dicarboxylic-acid imide 
.496g^ds.?3moW^^.etaTpie©lp.e^to the autoclave made 
om titanium of 1L equipped with working example 7 
gitator, a condenser tube, mass flow, and a pressure 
igulator, 1.070g of cobaltous acetate 4 hydrates and 1.053g 
f manganese acetate 4 hydrates were taught. It reacted on 
MPa (gage pressure) and conditions with a temperature of 
40 degrees C for 3 hours, circulating air. When gas 
tiromatography analyzed the resultant, the invert ratio of 
eta-picoline is 5 1% and nicotinic acid was generating it 
'ith the yield of 45%. 



Translation done.] 
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